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This retrospective chart review of patients at a tertiary referral center compares characteristics and clinical features of patients
diagnosed with human rhinovirus (HRV) infection to those of patients with 2009 H1N1 influenza A (pH1N1) during the pan-
demic respiratory season of 2009 to 2010. Hospital admission rates, intensive care unit (ICU) admissions, and mortality were not
statistically different between the HRV and pH1N1 groups; however, more patients in the HRV group were considered
immunocompromised.

Adult disease with human rhinovirus (HRV) typically follows a
mild course, but it is the most frequent viral infection associ-

ated with exacerbations of chronic obstructive pulmonary disease
(4, 16, 21, 22). Immunocompromised adults can have more severe
disease, including lower respiratory infections (1, 8, 12, 17, 18)
and increased mortality (24). HRV causes symptoms typical of
other upper respiratory viruses (20, 25), and patients can present
with an influenza-like illness (ILI) or an afebrile upper respiratory
illness. The xTAG Respiratory Viral Panel (RVP) (Luminex Cor-
poration, Austin, TX), the only FDA-cleared molecular assay for
the detection of HRV (15), was used for respiratory virus testing at
our institution. This initiation of RVP testing provided a diagnosis
for patients with an uncharacterized respiratory virus. We sought
to evaluate whether the severity of disease caused by HRV was
similar to that of 2009 pandemic H1N1 influenza A (pH1N1).

We performed a retrospective chart review of 218 patients with
a positive RVP between 9 September 2009 and 9 October 2009,
during which time pH1N1 virus detection was at epidemic levels
(�10% of total specimens submitted). The pH1N1 virus in pa-
tient specimens was confirmed by the Georgia Public Health Lab-
oratory for inpatients (as per its policy), since no influenza A sam-
ple was typed as H1 or H3, which implied that they were all the
pH1N1 strain (7). Patients were considered immunocompro-
mised if they had an actively treated malignancy, HIV infection, or
rheumatologic conditions on immunosuppressive therapy or
were recipients of solid organ or hematopoietic stem cell trans-
plants. Patients were considered to have an infection at another
site if they had bacteria, viruses, or fungi isolated from any source
or a clinical diagnosis of pneumonia or urinary tract infection at
the time of testing. A univariate analysis to compare the pH1N1
and HRV groups was performed using the Mantel-Haenszel chi-
square test for categorical variables and the Wilcoxon rank sum
test, or Fisher’s exact test as appropriate, for continuous variables.
All analyses were performed using SAS version 9.2 (SAS Institute,
Inc., Cary, NC), and P values of �0.05 were considered to be
statistically significant.

There were 630 specimens submitted for respiratory viral test-
ing; 127 patients (20.2%) tested positive for influenza A virus, 80
(12.6%) for HRV, and 11 (1.7%) for other viruses (7 parainflu-
enza, 1 respiratory syncytial virus B, 1 adenovirus, 2 human meta-
pneumovirus). A total of 46 individuals (28 in the pH1N1 group
and 18 in the HRV group) were excluded from analysis because of
incomplete medical records or age less than 18 years. One adult

was coinfected with HRV and pH1N1 virus and was included in
the pH1N1 group.

Overall, the baseline characteristics (Table 1) were similar be-
tween the HRV group (n � 62) and the pH1N1 group (n � 99);
however, patients in the HRV group were older (mean age, 42.6
versus 37.1; P � 0.01) and more likely to be diabetic (24.2% versus
9.1%; P � 0.01) or immunocompromised (27.4% versus 10.1%;
P � 0.01).

Clinical characteristics were compared between the two groups
of patients (Table 2). Fever (�37.8°C or 100.0°F) was more com-
mon in the pH1N1 group (78.2% versus 42.7%; P � 0.01), as was
cough (67.7% versus 53.3%; P � 0.04). ILI criteria (2) were more
commonly met in the pH1N1 group than in the HRV group
(61.3% versus 18.7%; P � 0.01). There was no difference in anti-
bacterial therapy between the two groups (pH1N1, 33.3% of pa-
tients; HRV, 37.1%); however, significantly more patients in the
pH1N1 group were started on antiviral therapy than in the HRV
group (Table 1) (pH1N1, 52.5%; HRV, 17.7%; P � 0.01).

There were no statistically significant differences in hospital
admission rate, intensive care unit (ICU) admission rate, length of
stay, and mortality rate between the two groups (Table 3). The two
deceased individuals from each group had significant underlying
diseases (chronic lymphocytic leukemia, breast cancer, AIDS),
and the deaths of 3 of 4 individuals potentially could be attributed
to causes other than pH1N1 or HRV infection.

While adults typically experience mild symptoms due to HRV
infection, 40% of patients who tested positive for HRV were ad-
mitted. These admissions were likely related to the underlying
disease present in these individuals; 71% of individuals with HRV
and 62% of the pH1N1 group in this study had comorbid condi-
tions. A clinical case series done during the same time frame indi-
cated that 67% of hospitalized patients with pH1N1 had underly-
ing medical conditions (23). Since almost one-third of the
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individuals who ended up being positive for HRV after admission
were immunocompromised, there was likely a lower threshold to
admit these individuals presenting with a respiratory illness or ILI.
As our institution had not previously tested for HRV, this pro-

vided insight into the epidemiology of HRV in our patient popu-
lation and a better understanding of the significance of HRV dis-
ease, particularly in immunocompromised patients.

Although influenza A in general is thought to be more severe
than HRV infection, the in-hospital mortality rate among patients
with pH1N1 admitted to the ICU in this study was 28.6% (2/7
patients) and was similar in the HRV group, also at 28.6% (2/7
patients). Mortality in the HRV group was due to concurrent ill-
ness and not directly attributable to HRV infection. Severe HRV
infection outbreaks resulting in death in the elderly have been
described (14), and descriptions of morbidity from HRV infection
in the elderly are increasing (10, 11, 19, 20). A recently published
study also showed a similar rate of admission to the ICU between
patients infected with pH1N1 virus and those with other respira-
tory viruses (3). Mortality was lower in non-pH1N1-infected pa-
tients, but they had fewer immunocompromised patients in these
groups (3). It is possible that illness from the respiratory virus
(HRV and others) itself may also play a role, especially in those
immunocompromised from transplantation (5, 8, 9, 24).

The advent of molecular platforms that are approved to detect
HRV will enhance the understanding of the epidemiology and
severity of disease related to HRV, especially in the immunocom-
promised (6, 13). The comparison of HRV to pH1N1 virus in this
study served to demonstrate that in some patients, HRV may be
associated with outcomes that are more severe than typically con-
sidered. However, it remains to be determined whether HRV plays
an important role in these severe outcomes.

ACKNOWLEDGMENTS

We report no competing interests.
Approval was obtained for retrospective chart review from the Emory

University Institutional Review Board.
C.S.K. received funding from the NIH KL2 RR025009.

REFERENCES
1. Arden KE, et al. 2010. Molecular characterization and distinguishing

features of a novel human rhinovirus (HRV) C, HRVC-QCE, detected in
children with fever, cough and wheeze during 2003. J. Clin. Virol. 47:219 –
223.

2. CDC. 7 October 2011, posting date. Seasonal influenza (flu)— overview
of influenza surveillance in the United States. Centers for Disease Control
and Prevention, Atlanta, GA. http://www.cdc.gov/flu/weekly
/fluactivitysurv.htm.

3. Chan PA, et al. 2011. Distinguishing characteristics between pandemic
2009-2010 influenza A (H1N1) and other viruses in patients hospitalized
with respiratory illness. PLoS One 6:e24734.

4. Contoli M, et al. 2009. Viral infections in exacerbations of asthma and
chronic obstructive pulmonary disease. Minerva Med. 100:467– 478.

5. Costa C, et al. 2009. What role for human rhinoviruses in the lower
respiratory tract? New Microbiol. 32:115–117.

6. Gambarino S, et al. 2009. Lower respiratory tract viral infections in
hospitalized adult patients. Minerva Med. 100:349 –355.

7. Ginocchio CC, St George K. 2009. Likelihood that an unsubtypeable

TABLE 1 Baseline characteristics between the pH1N1 group and
HRV group

Characteristic

Result for group

P valuea

pH1N1
(n � 99)

HRV
(n � 62)

Age (mean [SD]) 37.1 (15.3) 42.6 (14.5) 0.01
Male gender (no. [%]) 35 (35.4) 30 (48.4) NS

Race (no. [%])
Black 51 (51.5) 25 (40.3) NS
White 22 (22.2) 23 (37.1) NS
Hispanic 3 (3.0) 2 (3.2) NS
Unknown 21 (21.2) 12 (19.4) NS

Immunocompromised (no. [%]) 10 (10.1) 17 (27.4) �0.01
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Renal 2 (2.0) 4 (6.5) NS
HIV 6 (6.1) 8 (12.9) NS

Infection at another sitec (no. [%]) 11 (11.1) 13 (21.0) NS
Antiviral therapy initiated (no. [%]) 52 (52.5) 11 (17.7) �0.01
Antibacterial therapy initiated (no. [%]) 30 (30.3) 23 (37.1) NS
a Statistically significant findings are presented in bold. NS, no statistical significance.
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any site around the time of respiratory viral testing.
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Signs and symptoms (no. [%])
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Radiology and laboratory
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(no. [%])
59 (59.6) 31 (50.0) NS

White blood cell count (103/�l) 7.1 � 3.9 8.9 � 4.3 NS
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